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Abstract: The aim of this study was to evaluate whether an ice-skating exergame
can stimulate intercultural social interaction between refugees and Dutch children
in controlled play sessions organized at elementary schools. We conducted an
exploratory qualitative study based on observations of exergame play sessions
and structured interviews conducted after the play sessions. A total of 58 children
(7-12 years old), divided into 29 couples, each of which consisted of a refugee and
a Dutch child, played the game at two Dutch elementary schools. We used
Johnson and Johnson’s theoretical framework for cooperative interaction to
structure the observations and analyze the results. A total of 8 dimensions (posi-
tive interdependence, individual accountability, face-to-face promotive interac-
tion, social skills, self-analysis, language barrier, lack of teacher’s training barrier
and preventing formation of pseudo-groups), were used to analyze the ways in
which the game facilitated social interaction among participants. The results
showed that in controlled playing sessions the game could be used to foster
positive interdependence, individual accountability and face-to-face promotive
interaction.
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1. Introduction
Many European countries are currently facing the reception of an unprecedented number of
asylum seekers. Since 2015, the European territory has become a final destination for asylum
seekers, who have been forced to leave their own countries both as a result of political conflicts
and for humanitarian reasons (Eurostat 2017; Edwards 2017). The scale and pace of the most
recent flows in Europe in the so-called refugee crisis on the Mediterranean Sea underscore the
urgent need to explore successful practices that can facilitate the social inclusion of these new-
comers, both at the EU and national levels. According to the EU Common Basic Principles (2004),
the sociocultural inclusion of refugees in their new country is a process that requires the involve-
ment of both the refugees and the host society. Hence, sociocultural inclusion processes not only
make demands on individual refugees but also on national citizens and institutions, such as
educational centers (Strang & Ager 2010).
In this regard, the educational context plays a major role in providing opportunities to engage
refugee youths in intercultural contact with native peers (Pettigrew & Tropp 2008). New inclusive
practices for children, introduced at educational centers from an early age (e.g. elementary
schools) might help to reduce educational disparity and disadvantage and promote the achieve-
ments, skills and accomplishments of migrant-background students. Furthermore, an intercultural
approach to education has been strongly linked to improvements in social interactions between
students in multicultural classrooms, as it facilitates the development of competencies that foster
an understanding of different cultures, and the harmonious coexistence among students repre-
senting this diversity (Phillips, 2012; Severiens, Wolff, & van Herpen, 2014). To ensure the efficiency
of these practices, it is necessary to provide institutions and educators with resources that can
help them to deal with diversity and social inequality (Severiens et al., 2014).
In this setting, sports have become a creative way to engage students in active and inclusive
pedagogic activities. A large body of empirical research on the use of sport to prevent social exclusion
shows how physical activity can contribute to the social inclusion and intercultural interaction of
refugees and asylum seekers (Devecioğlu et al., 2005). The positive effects of sports range from
individual benefits of participation (health, fitness, dealing with stress, enhancing life quality), social
benefits (tackling isolation and building social networks), community benefits (using sport as a vehicle
of communication between refugees, asylum seeker groups and host communities), and societal
benefits (reducing problems of crime and delinquency) (Devecioğlu et al., 2005).
Aside from the benefits of sports within the context of refugee integration, prior research has shown
the potential of digital games to foster intercultural interaction (De la Hera Conde-Pumpido & Paz
Aléncar, 2015). However, the majority of expectations regarding the value of this type of intervention
has not been empirically tested (Bleumers et al., 2012), which means that in-depth knowledge of the
appropriate implementation of playful interventions aimed to support at-risk communities, such as
migrant children, is lacking (Haché & Cullen, 2010). Previous studies have explored the potential of
digital games to foster multicultural integration (Kayali, Schwarz, & Götzenbrucker, 2011; Memarzia &
Star, 2011). However, the analysis of the collaborative features of the research-based games used in
the context of these studies was not supported by a theoretical framework that clearly connected the
benefits of collaboration in digital games to intercultural interaction.
The purpose of the present study was to gain insight into how an exergame, a digital game
focused on triggering physical movements as an input for gameplay (Yang, 2010), can foster
playful interactions and, by extension, intercultural social interactions during play between refu-
gees and Dutch children in school classes. Exergame play enables multiple players to compete or
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cooperate on a team, thereby providing both virtual and real social interaction (Staiano & Calvert,
2011). Besides this, exergames are mainly focused on physical interactions and are less dependent
on language in comparison with other genres of digital games (Loos, 2017), which helps to
overcome the language barrier associated with the purpose of this study.
2. Theoretical framework
This study proposes a new application of the cooperative learning method (Johnson and Johnson
1994a) with an aim to come to a better understanding of how a collaborative digital exergame can
encourage positive social interactions among pupils from different migrant backgrounds.
Cooperative learning is a learning methodology in which students with equal status are involved
in an activity in which they have to cooperate to achieve common goals. This method fosters
promotive interaction in comparison with individualistic and competitive learning approaches. This
means that pupils involved in cooperative learning realize that they can only achieve their goals if
their partners also do so (Johnson & Johnson, 2002).
The social psychologists David W. Johnson and Roger Johnson, who have extensively studied the
potential of the cooperative learning method (1988, 1989, 1994a, 2002), have also conducted
research on the benefits of this learning method to foster intercultural interactions (1988). The
results of their study show that when compared to individualistic and competitive experiences,
pupils involved in cooperative experiences better develop their interaction skills, are more effective
interpersonally and more positive about each other regardless of differences in ethnic background
(1988). Another study conducted by Coelho also showed that cooperative activities contribute to
intercultural interaction and reduced pupils’ stereotypical notions about their peers (Coelho 1998).
Johnson and Johnson (2002) identified five collaborative components that promote the positive
effects of collaborative interactive activities designed to foster intercultural interaction: positive
interdependence, individual accountability, social skills, face-to-face promotive interaction and
self-processing (described in detail later in this section). However, other researchers have also
pointed out various barriers that can limit the effectiveness of this cooperative learning method
when used with children from different cultural backgrounds. These are, in the first place, the
language barrier, resulting from the fact that participants speak different languages; second, the
lack of teachers’ training in the design of activities that efficiently foster intercultural interaction;
and third, the risk of pupils dividing the tasks and working individually instead of collaborating.
De la Hera and Paz Aléncar (2015) have argued that cooperative digital games can be used to apply
Johnson and Johnson’s cooperative learning method. They discuss how the use of this type of game
can serve, not only to elicit the benefits of cooperative interaction in educational settings but also to
overcome the barriers associated with cooperative learning practices. Collaborative digital games are
digital games in which “all the participants work together as a team, sharing the payoffs and out-
comes; if the teamwins or loses, everyone wins or loses” (Zagal, Rick, & Hsi, 2006). Within the game “a
team is an organization in which the kind of information each person has can differ, but the interests
and beliefs are the same” (Marschal in Zagal, Rick, and Hsi 2006). The interactive nature of digital
games and their capacity to adjust the experience and provide feedback based on players’ perfor-
mances become relevant characteristics when used with the purpose of encouraging intercultural
interactions (De la Hera and Aléncar, 2015). As such, digital games have the potential to help over-
come the difficulties associated with cooperative learning practices, such as lack of training of teachers
in designing cooperative activities, language difficulties and lack of motivation of students (2015).
Moreover, collaborative digital exergames combine the benefits of collaboration, games and sports.
Aléncar and De la Hera (2018) propose an eight-dimension theoretical model, described below,
that explains the way collaborative digital games can be used to elicit the five cooperative
components mentioned by Johnson and Johnson (2002) to achieve the benefits of cooperative
activities and to overcome the three barriers associated with these practices when conducted for
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the purpose of intercultural interaction. This model was used in the present study to structure the
data collection procedure and for the analysis of the results, as described in the methods section.
2.1. Positive interdependence
Positive interdependence happens when collaborating pupils are aware that their success is linked
not only to their own performance, but also to the performance of their peers. This means that
they acknowledge that they can benefit from their partners’ performance, and that their success
benefits not only themselves, but also their peers (Johnson and Johnson 1994b; Tielman, Den Brok,
Bolhuis, & Vallejo, 2012).
De la Hera Conde-Pumpido and Paz Aléncar (2015) argue that the capacity of cooperative digital
games to establish a common goal for all players can serve to foster positive interdependence.
Having a common goal and sharing their failure or success together can increase the players’
bond.
2.2. Individual accountability
Collaborative games usually “bestow different abilities upon the players” (Zagal, Rick, and Hsi
2017, p. 37). This means that collaborative digital games usually require a combination of different
abilities or skills that can range from orientation skills, to coordination skills or problem-solving
skills, for example. This gives players with different skills the opportunity to demonstrate the value
of these and to recognize the value of the skills of other players.
2.3. Face-to-face promotive interaction
Face-to-face promotive interaction as a cooperative component arises when pupils are involved in
activities that encourage them to discuss different perspectives to identify or achieve their goals.
When sharing common goals, pupils tend to support the progress of their peers, which encourages
them to communicate with others to verbally or non-verbally explain how to face specific problems
or situations. Communication is of particular relevance to collaborative games, as players usually
have to coordinate what they do to achieve their goals in the game (Zagal, Rick, and Hsi 2017,
p. 35). Sharing their knowledge, discussing different points of view and orally teaching their own
skills become essential to progress in the game (Zea, Sánchez, Gutiérrez, Cabrera, & Paderewski,
2009). Moreover, digital games offer communication flexibility (Zagal, Rick, and Hsi 2017, p. 35),
meaning that players have many different options to communicate either verbally or non-verbally,
including, for example, communication with their characters in the game via movements or
gestures, showing how to use the controller of the game or pointing at a specific element in the
screen.
2.4. Social skills
In cooperative sessions, pupils usually need to use their social skills to achieve their goals. Social
skills such as leadership, conflict management or decision-making are usually of special value
when playing collaborative digital games (Zagal, Rick, and Hsi 2017, p. 37). According to Johnson
and Johnson (2002), having the opportunity to use and demonstrate these social skills is beneficial
for the positive outcomes of the activity.
2.5. Self-analysis
Johnson & Johnson (2002) also noted that when pupils are encouraged to reflect on the outcomes
of a collaborative learning session, and to discuss their results and the efficiency of their colla-
boration, this can also yield positive outcomes for the activity. Self-analysis of the gaming session
allows the value of each player’s contribution to be examined and enhances group commitment to
common targets (Zea et al., 2009). A study conducted by Usart, Romero, and Almirall (2011)
reported that discussion on individual feelings of knowledge increased feelings for another’s
knowledge (2011, p.33), which helps to overcome stereotyping and prejudice in multicultural
education environments (Johnson, Johnson, & Smith, 1998).
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2.6. Language barrier
The wide range of player-to-player forms of communication provides collaborative digital games
with the potential to help players overcome the difficulties associated with the lack of language
competences while playing (Aléncar and De la Hera, 2018). Digital games have the potential to
foster different forms of player-to-player communication that go beyond face-to-face language
communication. On the top level, we can differentiate between in-game communication and out-
of-game communication, both of which can consist of forms of communication other than
language. On the one hand, out-of-game communication can happen during and/or after play,
and it may take the form of verbal communication and non-verbal communication, including
gestures, paralanguage and the non-verbal part of speech. On the other hand, in-game commu-
nication includes in-character and out-of-character communication. In-character communication
occurs when players act out their characters’ personality in the game, and can consist of verbal
interaction with other characters, but also non-verbal interaction with other characters in the
game space. Players who speak different languages can make use of in and out-of-game non-
verbal communication to interact with one another.
2.7. Lack of teachers’ training as a barrier
Using collaborative games as a mediating tool, teachers can promote intercultural interaction that
meets the guidelines proposed by Johnson & Johnson, even if they have not been specially trained
on how to effectively enhance promotive interaction.
2.8. Preventing formation of pseudo-groups
Pseudo-groups are defined as groups in which members who have been assigned to work together
have no interest in doing so. Digital games may incorporate small persuasive elements, called
microsuasive elements, to motivate players to engage with an experience, complete certain tasks,
gain a better understanding of specific material and/or stay on task longer (Fogg, 2003).
Microsuasive persuasive techniques, this is, the incorporation of small elements in a digital game
that aim to foster specific interactions with it, can, therefore, help to overcome the difficulties
related to the lack of motivation of some participants (Baker & Clark, 2010).
3. Materials and methods
We conducted a qualitative study in which we used observations of play sessions followed by
structured interviews as the method for collecting data. In the following sections, more detail is
provided on how participants were recruited for the study, the characteristics of the game that
they played and how the data were collected and analyzed.
3.1. Recruiting participants
Participants were recruited from Dutch schools who were able to meet the requirement of offering
both reception classes and regular classes. Reception classes are special classes for children who
have recently arrived in the Netherlands and who still need to learn the language and adapt to the
culture. After completing the adaptation process, they are then sent to a regular class where they
mingle with Dutch children and children from other cultural backgrounds.
To meet the inclusion criteria for participation in the study, the refugee children had to still be
attending a reception class, which meant that they were not yet fluent in Dutch and had not yet
fully adapted to the Dutch culture. After contacting several schools, we received permission to
conduct play sessions at two Dutch schools in the Dutch cities of Almelo and Putten, in the first
half of 2017. We included as many participants as possible, ultimately ending up with a total of 58
children (7–12 years old), who we divided into 29 couples. Each couple was required to consist of
a Dutch child and a refugee child who, for technical reasons, were of a similar age and length. The
game was played in two different schools by a total of 27 male students and 31 female students
divided into 13 female–female couples, 11 male–male couples and five male–female couples.
Same gender couples were created in most cases to respect different cultural backgrounds.
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3.2. The ice-skating game
The ice-skating game used in this study is a game originally developed to train the balance of older
adults. The gamewas created by research center SPRINT at the UniversityMedical Center of Groningen
in collaboration with the game company 8D games [see http://www.imdi-sprint.nl/huidige-projecten
/exergaming-project/]. The game runs on a mini-PC which connects to any modern television and is
controlled using infrared sensor technology [Kinect v1 Microsoft Corp, Redmond, USA]. In the game,
the user controls the speed and direction of a virtual ice skater on a frozen canal by shifting his or her
bodyweight in both lateral directions (see Figure 1). Thus, the players control the avatar [skating figure]
Figure 1. Kinect silhouette
recognition.
Figure 2. One couple playing
the game.
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in the game bymaking bodymovements, whichmakes playing the game highly intuitive, reducing the
learning curve, and allowing players with different gaming skills to quickly understand how it is played.
When played by two players at the same time, both players need to synchronize their movements to
control the character and complete the different levels of the game. If the movements of the two
players are not synchronized, the avatar in the game will not move (see Figures 1 and 2). No verbal or
written instructions are needed to play the game; hence the lack of a common language is not
a barrier for playing it.
We decided to use this game for the present study, because it was developed in such a way that
it is intuitive, requiring no previous game knowledge or gaming skills. Moreover, the game has
a bearing on Dutch culture and can be played in couples, meeting the requirement of being
a collaborative digital exergame.
3.3. Collection of data and data analysis
We conducted controlled play sessions at both schools, during which one couple at a time played the
game. Two researchers observed the play sessions (without participating or interacting with children
while they were playing) and took notes for later analysis, using an observation scheme. Each couple
was asked to play one level of the game twice, with the players taking turns to be in the front: in the
first round, player 1 stood in front of player 2; in the second, player 2 stood in front of player 1. They
decided among themselves who would go first in front. The play sessions were also recorded on
video.
An observation scheme (see Annex 1) based on the eight dimensions discussed in Section 1 was
used to structure the notes of the observations: (D1) positive interdependence, (D2) individual account-
ability, (D3) face-to-face promotive interaction, (D4) social skills, (D5) self-processing, (D6) overcoming
the language barrier, (D7) game independence, (D8) prevention of individual play. The coding scheme
was proposed by one researcher, and revised and agreed upon by three other researchers.
After the game sessions, two researchers conducted a structured interview, each with one player
(see Annex 2). Due to the young age of the children, the interview was composed of simple
questions aimed at complementing and triangulating the information collected through
observations.
One researcher was responsible for data extraction and data coding (based on the observations
and interviews) using a coding scheme (Annex 3). A third researcher interpreted and summarized
the results. The observation notes were structured using a coding scheme based on the eight
dimensions presented in Section 1.
4. Results
4.1. Positive interdependence
To assess whether playing the game facilitated positive interdependence, during the play sessions,
we observed children’s interaction to look for signs of players identifying the need for mutual
collaboration to progress in the game. After the analysis of data collected, we found several signs
of positive interdependence that have been coded into four categories: (1) recognition of the need
for collaboration, (2) providing and receiving help, (3) celebrations and (4) compliments.
In the first category, recognition of the need for collaboration, we observed couples verbalizing the
need for looking for discussions together (n = 16) and coordinating to move together (n = 12). During
the gameplay, children were also providing and receiving help, something that was also interpreted
as a sign of positive interdependence. In this category, we observed couples giving each other verbal
directions (n = 6), looking at each other and using facial gestures (n = 2) and couples in which one of
the two players was taking the other by the shoulders to help him/her moving (n = 7). Couples were
also celebrating together their achievements (n = 11), by laughing together (n = 7), using
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onomatopoeia such as “yesss!” (n = 2), or hugging each other (n = 2). Finally, some couples also used
compliments such as “we did it great” to recognize the well-done work team.
In almost all couples (n = 27), we observed at least one of these signs of positive interdependence,
although there were two couples in which children tried to play individually and were not paying
attention to each other or trying to collaborate. We observed that positive interdependence was
mainly fostered after failing to achieve difficult challenges in the game, such as passing a bridge.
After a failing moment, we could observe children starting to discuss how to work together, trying to
help each other and celebrating and complementing after later overcoming together the challenge.
When asked about if they enjoyed playing this game in couples, a vast majority of children
answered that they found value in playing together (n = 48) and only two of them said that they
would play the game better alone. An 8-year-old Dutch girl said, for example, “if I would have
played alone, I would have made many more mistakes”. A 9 years old Syrian girl also said: “better
playing together, this way we can help each other”.
4.2. Individual accountability
To assess whether playing the game facilitated individual accountability, the questionnaire
included questions designed to find out whether players were able to recognize that their partner
had at some point performed better than they themselves had while playing; if they thought they
helped their partner during the game and if they felt their partner had helped them during the
game. Most players mentioned something that their partner did better than they did while playing
the game (n = 48). In their answers, they mentioned (1) coordination (n = 22), (2) the ability to
identify obstacles (n = 18), (3) the ability to lead the game (n = 6) and (4) their capacity to provide
support (n = 18), as topics in which they were helped.
Most players mentioned something that they did that helped their partner during the game
(n = 48) and also manifested that they felt their partner had helped them during the game (n = 45).
When she was asked in which ways she thought she was helped her partner during the game an
8-year-old girl from Aruba said: “When she stopped and she was supposed to bend over I told her
to bend. That was fun!”. Also, a 9-year-old Dutch girl said: “I helped her a lot. When she did not
bend over I told her ‘bend, bend, bend’. It was fun to help”. Also, when asked in which ways he was
helped by his partner a 10-year-old Syrian boy said: “when I failed, he took me to the right side”.
4.3. Face-to-face promotive interaction
The capacity of the game to foster face-to-face promotive interaction was assessed through
gameplay observations. We noted whether the players interacted during play using verbal com-
munication (VC) or non-verbal communication (NVC). The results show that the majority of players
interacted with their partners during the game (n = 54). In most cases, non-verbal communication
was used to give indications to their partners (n = 47), and taking their partners by the shoulders
was the most prevalent form of non-verbal interaction (14 couples). Gestures were also used to
give indications and as a form of approval/disapproval of what their partners were doing (nine
couples). The use of verbal communication was frequent (17 couples) but when it was used, this
was mainly to give compliments or reinforce non-verbal communication. It is also important to
highlight here that there was no significant difference observed in the use of verbal and non-verbal
communication by Dutch or refugee children.
4.4. Social skills
According to Johnson and Johnson (2002), cooperative activities that foster students’ social skills
are more likely to result in positive forms of intercultural interaction. To discover whether playing
this game encouraged players to use their social skills, we watched to see whether they assumed
specific social roles while playing the game. We observed that, indeed, most of the children
assumed a specific role while playing the game, either as the leader (n = 27) or as a follower
(n = 27). The lead was mainly showed through non-verbal communication (n = 47), by taking the
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initiative on the movements that the couple needed to take. This was done by taking their
partners’ hands or shoulders (n = 14), using gestures to point what to do (n = 9), or through visual
contact (n = 4). Verbal communication was also used to establish leadership, by giving indications
on what to do and how to do it (n = 17). In all cases, the use of verbal communication was reduced
to single words or short sentences. Some examples of some small sentences that they used for
this purpose were: “Be careful with the bridge”, “Bend over, bend over”, “Bridge”, “Stop”, “Now
right”. No noteworthy differences were seen regarding those taking the lead in terms of nation-
ality. Only in some exceptional cases (n = 2), we observed players using rude behavior when
leading: yelling (but not aggressively) or being rude in the way they moved their partner.
4.5. Self-processing
The positive benefits of cooperative activities are also better elicited when there is a self-
processing moment after the activity. The results presented in relation to dimensions D1, positive
interdependence, and D2, individual accountability, show the value of the self-processing moment
that was provided for children after the game session. These results show the capacity of children
to identify the value of playing together (n = 48). Besides this, they also illustrate how this self-
processing moment serves players to recognize the way they supported their partners during the
game session (n = 45); and the way they were supported by them (n = 48). See also dimension
eight, below, on preventing individual play.
4.6. Language communication barrier
An important part of the study was to assess whether the game could be useful in promoting
intercultural interaction, considering the language limitations of some of the children. This is one
of the barriers usually associated with using cooperative learning activities to foster intercultural
interaction. To assess this dimension, we observed the different ways (verbally and non-verbally) in
which players interacted while playing and whether they needed external help to communicate or
understand how to play the game. In the interviews, we also asked players how they commu-
nicated to their partner what they wanted to do during the game and whether they liked playing
with someone who spoke a different language.
Both verbal and non-verbal communications were mentioned by them as methods to commu-
nicate with their partners. Non-verbal communication was, however, and as discussed in Section
D3, observed to be the most prevalent form of communication (n = 47). Although verbal commu-
nication was also used by 17 of the 29 couples, it was in most cases limited to give short
instructions (left/right, now/stop, wait), to give compliments and to support non-verbal commu-
nication. Nevertheless, only two children indicated during the interviews that they needed external
help to communicate with their partners. The comparison between the results of the observations
and what was expressed by players during the interviews seems to show that language has not
supposed a communication barrier for most players, as non-verbal communication was a powerful
communication tool for this activity.
4.7. Lack of teacher’s knowledge
The second barrier to establishing effective cooperative learning activities is the teacher’s inex-
perience with designing, conducting and supervising cooperative activities. In this case, we
observed whether the children were able to understand what they were supposed to do in the
game without external support. As previously stated, only two children required external help to
understand what they were supposed to do in the game. Note, however, that some technical
knowledge is needed to install the game, which can also pose a challenge to teachers.
4.8. Preventing formation of pseudo-groups
Another barrier to the realization of effective cooperative learning activities is the risk of formation of
pseudo-groups. Here, this would have been the case that had one of the players played alone,
disregarding his/her partner while playing. To assess whether the game was helpful in overcoming
this barrier, we observed whether the children clearly made contact and seemed to be playing
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together, and clearly did not seem to be trying to play individually. In the questionnaires, we also asked
whether theywould have preferred to play alone. Most of the children clearly seemed to play together,
communicating one way or the other with their partners (n = 53). The remainder (n = 5) did not clearly
play individually, but also did not interact in any waywith their partners. We also found thatmost of the
children valued playing together, saying they would not play the game alone (n = 45).
5. Discussion and conclusions
The objective of this study was to explore the capacity of a cooperative digital ice-skating exergame
played in a controlled session at a school to elicit intercultural interactions between refugee andDutch
children. To that end, we conducted play sessions with 29 couples made up of refugee and Dutch
children between the ages of 7 and 12 years at two schools in The Netherlands. We applied Johnson
and Johnson’s (2002) cooperative learning method in a new way, namely to evaluate the potential of
the game to elicit the five dimensions associatedwith the benefits of cooperative learning activities, as
well its capacity to overcome the three barriers to the use of this practice.
The results of this study clearly show that the game has the capacity to elicit positive inter-
dependence and individual accountability among players. It also successfully elicits face-to-face
interaction between players. However, it should be noted that this interaction mainly took the form
of non-verbal communication that was used to give instructions to the other player on how to play
the game. We should also point out that, on the one hand, due to the type of game and the fact
that the players stand one behind the other to play the game, non-verbal communication was
mainly used by the players to indicate to their partners what to do in the game; in most cases, we
did not observe any personal interaction that would allow the players to get to know each other
better. On the other hand, the players did use verbal communication in most cases to provide
positive feedback to their partners or to celebrate a couple of achievement.
We also observed a clear pattern in game players regarding the use of their social skills. In most
cases, we observed that one of the players took the lead, while the other player simply followed
the leader. It was interesting to observe that this relationship only worked when the leader was
behind the other player, rather than in front of him; from behind, the leader was able to control the
movement of the character in the game by taking his/her partner by the shoulders. It is important
to note here, that no noteworthy differences were seen regarding those taking the lead in terms of
nationality, which leads us to conclude that the topic of the game (ice-skating), which could be
more familiar for Dutch children due to cultural background, was not an impediment for refugee
children to understand, play and take a leader role in the game.
Finally, in relation to the lack of expertise on the part of the teacher, it is relevant to add that,
although the game works independently to elicit cooperation, and the teacher does not need to
have the skills to design an activity for this purpose, the fact that the technical installation of the
game is difficult could become an additional barrier to its actual use. The development of
innovative, user-friendly technologies, however, is opening up new options for using games for
these purposes, with no prior technical knowledge required.
The results generated through this research increase our understanding of the role of digital games
as tools to foster intercultural interaction. Hence, they can contribute to educative or social programs
that aim to foster relationships betweenmajority andminority groups, and that pursue social inclusion
of ethnic minority groups. Further research, however, should also explore whether this type of inter-
vention impacts on the relationships of children beyond the gaming sessions, and if so, how.
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Annex 1.
Observation scheme [translation of the Dutch original]
Name of observer:
Date:
Pair: Child No… (Dutch) and Child No… (foreign)
[number is stated on the child’s wristband]:
START
1. Note how they determine who goes first when playing the game:
2. How do they greet each other?
DURING THE GAME
Understanding of the game
3. Do they understand how the game should be played?
4. Do they understand what moves they need to make?
5. Do they understand how to go faster and how to avoid obstacles?
6. Do they use the feedback given by the game (points, scores, falling in an ice hole)?
Contact
7. How do they make contact with one another?
8. In what language? Body language? Do they interact physically?
9. Do they give each other directions? Who to whom?
10. In what language? Body language? Do they interact physically?
11. Is there anything else noticeable in their body language?
12. Do they look at one another? If so, how often?
13. Or do they look mainly at the screen?
14. Do they shout out? If so, when?
15. Are they silent? If so, when?
16. Do they laugh? If so, when? Do they look at one another at those times?
TOWARDS THE END
17. Do you observe any changes in the way they interact as time passes?
18. To what extent was there something different at the end of play compared to the start?
19. How do they say goodbye? Do they look at one another at that moment?
20. Any other comments:
Annex 2. Interview [translation of the Dutch original]
Interviewer’s name:
Child No. [number is stated on the child’s wristband]:
Name of child:
Girl/Boy
Age:
Country:
Date:
de la Hera Conde-Pumpido et al., Cogent Education (2018), 5: 1538587
https://doi.org/10.1080/2331186X.2018.1538587
Page 14 of 20
1. Did you like playing the game? [Have the child circle a smiley face]
Why? [Probe for details about what was/wasn’t fun]
2. Did you think the game was easy to play? [Have the child circle a smiley face]
Why? [Probe for details about what was/wasn’t easy]
3. What were you good at when you were playing?
4. What was the other child good at when you were playing?
5. Did you like playing the game together with the other child? [Have the child circle a smiley
face]
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Why? [Probe for details about what was fun or less fun about playing together.]
6. Did you help the other child during the game?
[With what? Did you like it or not like it when that happened?]
7. Did the other child help you during the game?
[With what? Did you like it or not like it when that happened?]
8a. How did you like playing the game with a child who didn’t speak the same language as you?
[Have the child circle a smiley face]
[Probe: Did this make it harder or more fun to play, or did it make no difference?]
8b. How did you make it clear to the other child that you wanted to do something you needed
him or her for?
[Probe: How was it for you to do that? Hard, easy, fun, stupid, tricky?]
9. If you were to be able to play the game again, with whom would you play it?
[Probe: With the same child or with someone else. Why?]
10. Would you have rather played the game alone?
[Why/why not?]
11. Was playing the game more fun than skating on real ice? [Why/why not]?
12. What is your most important tip for other children to play the game as well as possible?
13. Is there anything else you would like to say about playing the game?
Annex 3. Guidelines for coding results of playing sessions
Child No.:
Name of child:
Girl/Boy
Age: ..
Country:
The observations of the playing sessions can be coded in the following way (O.: Questions coming
from the “Observation scheme”,
I.: Questions coming from the “Interview”)
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